New U.S. Application 
Inventor: Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube. and... 
SHEET 1 of 9 



PRIOR ART 




New U.S. Application 
Inventor: Tatsuya Okui et at. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 2 of 9 



FIG.2B 



1 




FIG.2C 



PUSHING INTO 
(EXTRACTION) 



1 




New U.S. Application 
Inventor: Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 3 of 9 



FIG. 2D 




PUSHING OUT 



FIG. 3 



\ 



New U.S. Application 
Inventor Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube. and... 
SHEET 4 of 9 



FIG. 4 



DA 

C ) 



FIG. 5 




311 



New U.S. Application 
Inventor: Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die. Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 5 of 9 




New U.S. Appilcation 
Inventor Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 6 of 9 



FIG.8A 






New U.S. Application 
Inventor Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 7 of 9 



FIG. 8C 



11 





DA 




101 

i 


LEI ! 


102 




DB ' 


> 


6 

103 



New U.S. Application 
Inventor: Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of Manufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 8 of 9 



FIG. 9 





D1 



LR 



LB 



D3 
D2 




FIG. 10 



350 mm 



New U.S. Application 
Inventor: Tatsuya Okui et al. 
Filed: 06/07/2006 
Title: Die, Method of l\^anufacturing 
Steeped Metal Pipe or Tube, and... 
SHEET 9 of 9 



FIG.1 1 



44 



42 



40 

OUTSIDE 
DIAMETER 
mm 

36 



34 



32 



30 

-50 -40 -30 -20 -10 0 10 20 30 

AXIAL DISTANCE mm 




